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REMARKS 

In the Amendment After Final Action filed May 23, 2005, Applicants submitted the 
abstract of EP 0133988 (Exhibit C) as a foreign equivalent of Australian Patent No. 576572. 
Amendment After Final, May 23, 2005 at 7. Applicants further indicated that a copy of AU 
576572 would subsequently be submitted. Accordingly, Applicants enclose herewith a copy of 
AU 576572 as Exhibit M. 

Applicants further submit that AU 576572 is from the same patent family as AU 1740283 
A and therefore is representative of the disclosure of that application. A copy of AU 1740283 is 
not presently available. 

Applicants received a Notice of Allowance for the present application (mailed June 13, 
2005) based on the submission of the EP 0133988 abstract and an abstract (EP 0102324; Exhibit 
B) for the equivalent of AU 1740283. As the Examiner has previously considered abstracts 
describing the disclosure of Exhibit M, no additional search or examination is believed necessary 
as a result of this submission. 
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In support of the Convention application made under Part XVI, 
of the Patents Act 1952 by HOECHST AKTIENGESELLSCHAFT of k$ f 
Br linings trasse, D-623O Frankfurt/Main 80, Federal Republic of 
Germany for a patent for an invention entitled: 

"PHARMACEUTICAL PRODUCTS WITH PROTRACTED RELEASE WHICH CONTAIN REGULATOR 

PEPTIDES , AND PROCESSES FOR THEIR PREPARATION" 
y e Karl-Hermann Meyer-Dulheuex, 31 HchenstraBe, D-6242 Kronberg/Taunus, 

*Otto Klein, 24 Johann-StrauB-StraBe , D-6233 Kelkheim (Taunus); 

Federal Republic of Germany 

do solemnly and sincerely dedlare as follows i 

1 . Ve are authorized by HOECHST AKTIENGESELLSCHAFT the applicant 
for the patent to make this declaration on its behalf „ 

2. The basic applicatlonsas defined by Section 1*H of the Act xasex were? 1 
made in the Federal Republic *£ Germany 

under No. P 33 27 856.3 on August 2, 1983 and under No. P 33 36 1.9.7.5? 
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b) Heinz-^Riidiger Seidel f 15* I m Kirschenf eld , D-63TQ Oberursel /Taunus;; 

c) Jtirgen Kurt Sandow, 22 Am Haideplacken, D-6240 Konigstein/Taunus 
a) - c) F.ederal Republic oM Germany . .i-j 



ta^are the actual inventor(s) i^bf the invention and the facta upon 
which HOECHST AKTIENGESELLSCHAFT 

is entitled to make the application are as follows 1 
* The said HOECHST AKTIENGESELLSCHAFT 

is the assignee of the said Wolfgang K6nig, Heinz-Rttdiger Seidel 
•and JUrgen Kurt Sandow 

k. The basic applicationsref erred to in paragraph 2 of this 

Declaration*1a*c the first application made in a Convention 

country in respect of the invention the subject of the application. 

DECLARED at Frankfurt/Main, Federal Republic of Germany 

this 16th day of July 1984 
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in which n represents a number / botuoen 500 ,00Q, a* 
the bioLogically degradable carrier. 
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The invention relates to a formulat ion, which can 
be implanted, of regu t atory pept i des and of anatogs 
thereof with protracted release, and to prnce&Kcs for the 
preparation of the Implants. 
5 It has Already been reported that, during in 

vitro experiments/ the active compound is released singly 
.from matrix tablets containing 7-hydr osycthy It heophyl I i no, 
as the active compound/ yind poly-D (-)~3-hydroxybuiyric 
add, as the biologically dograduble carrier Material 

10 (Fharm. Incl. *5, pages b25-527 (1902) >. 

It has furtiierw^re been reported that the pep* 
tides ore released slowly from mcdi cament s containing 
peptides as the active cJumpounrfs- and h i odeoi'adable poly- 
mors as carrier substances. The carriers are chiefly 

15 synthetic p 'esters offlactic acid and copolymers of 
lactic acid and glycoLI;^ acid (c.f. for cxai,ipLe, Euro- . 
pean Patent App I i ca t i oo$ pub U cat i on numbers 0/052,51(1 
and 0/05Q/A01) and synthetic amino add polymers (c.f. 
U.S. Patent 4/351,337), The disadvantage of synthetic 

20 polymers is that residues of the polymerization catalyat 
must be reckoned with. Such residues are undesirable in 
medicaments/ especially in implants* 

It has now been found that naturally occurring 
polyhydroxybutyric acid is suitable as a carrier for 

25 peptide-containing implants from which the active corn- 
pound is released in a protracted manner. 
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The Invention thus relatos to Implants containing 
regulatory peptide* or analogs thereof as the active con- 
pounds and naturally occurring poly-D-(-)-3-hydroxyhuty- 
r1e acid (PHQ) of the formula 
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HO-PH-CH 0 -C6(0-CH-CIU-CO-.>„0-CH-.CIU-COOH 
, 3 CH 



from 




in which n represents a numbor y j»« *w »« M SOO^whI 2!>,0U0, os 
the biologically dtgradable carrier. 

In the statements'" mnde above and betow, "pep- 
tides" mc/ins regulatory peptides and ana logs thereof , as 
1 0. wo 1 1 -as physioloci cally acceptable setts thereof. 

■ r; i 

The Invention f urlhtfrrncr e relates to processes • 
for the preparation of Implants containing regulatory 
peptides or analogs thereof as active compounds, which 
comprise ^ 
15 1. dissolving the active compound 1n a lou-ntoleculnr 

alcohol which ha* 1 to 4 c.flrbon atoms and 1s. optionally 
sub* ti tuted by up to 3 fluorine atoms or in water or in a 
mixture of these solvents/ mixing the solution with the 
poly-D-(-)-3-hydroxybutyric acid, drying the moist, tnetc- 
20 rial and pressing the product, or 

2-. dissolving the poly-D (->-3-hydroxybutyric acid in 

a halogenated aliphatic C^-C^-hydrocarbon, nixing the 
solution with a solution of the active compound 1n a low- 
molecular alcohol which has 1 to 4 carbon atoms and is 
25 optionally substituted by up to 3 fluorine atoms, sub- 
jecting the resulting solution to spray-drying and 
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prenlng the dried cottonwool-Uke materiel, or 
3, diMotvIng the poly-D(->«3-hydroxybutyr1c acid in 

e halogenated aliphatic Cj-C^hydrocarbon, »u*pending 
the active compound 1n th1e solution, pouring the suapen- 

5 ilon onto a suitable substrate, for example Into a glass 
dith/ evaporating off the solvent and, if appropriate, 
dividing up the resulting filw Into pieces of suitable 

• a1*e. 

The resulting pressed pieces or flints can be 
10 ground and divided Into various particle si&es by sieving. 
The solid shaped artlclcsfcan be implanted to such or, 
after prior comminution/ 'Injected 1n the form of 
suspensions- 

"tit 

The regulatory peptides (nutu'ro'lLy occurring, 

•% 

15 synthetic ond cemi'-synthe'i I v>, which can alec be- used in 
the form of salts, ere soluble in water and •tou-aolecuLar 
elcohoU which are optionally substituted by f tuorine. . 
Posiible alcohols aro/ in particular, methanol and tri- 
f luoroethanoL Particularly suitable solvents for the 

20 PH8 are fluorlneted and chlorinated hydrocarbons/ such as 
methylene chloride/ chloroform and 1,1,2-trichloro-1 ,2,2/- 
trlf luoroethane, methylene chloride end chloroform being 
especial ly suitable. 

The PHB is synthesized by bacteria, such as, for 

25 example, by Alcaligenes eutrophus. It Is obta.ned in the 
form of small globules In the bacteria and can be greatly 
Increased in concentration by corresponding conditions 1n 
the bacteria and eesUy Isolated therefrom <c.f. Pharma. 



Ind, 4J5, pages 525-527), Each unit of PUB consists of 
optically pure D~(-0-3-hydroxybutyr1c acid. 

Biological degradation of PH8 in vivo proceeds 
relatively slowly and contributes little to the release 
of an active compound from an ImpUrit. The release 15 
chiefly controlled by the surface of the itnpta.it and the 
amount of active compound contained therein,, If very 
smnlL amounts of a peptide are to be released for a rela- 
tively long tint**, an imp ant with a .small surface area and 
a Lot.' peptide content, for example in the form of pressed 
pieces, is advisable. The i-f.ler.ee from the pressed piece 
can be further reduced b| routing the implant completely 

or partly with a Uyor q| PKU or other blotoeica Lly 

•35 

degradablc polymers; ftu^pis polylactfc acid or po I y lee- 
tic acid/polyglycolic oc|d. copo lynie rs or wit polymers . 
such ai; ftthylcellulose, j|o.ly (meth)f,cry U c acid deriva- 
tives or potydimethy Isi Cljxane* > 

An essentially i||ifcrrn release of peptides for up 
to one year can be ftchiejged with such Impants. The 1rr.~ 
plants can easily be removed by operation, if the treat- 
ment is to be discontinued. 

Whilst the implantation tabUts propured accord- 
ing to method 1 reUase a relatively constant amount of a 
regulatory peptide from the start, the implants obtained 
according to method 2 release a relatively large amount 
of peptide in the first days and then release constant 
small amounts. Good adaptation to the desired pattern of 
release of the active compound is thus possible with the 



• *• 

• • • 



■ »•* • 



- 6 - 

implants according to the invention. 

These slow rates of release are surprising when 
compared with- the' rates of release of about «0 doya, 
which in contrast are rapid, obtained with the ropGly»er« 
5 of lactic add and glycoUc acid U.U Curopccn Potent 
Application publication number 0,0$8,<16D . 

Very snail tablets or other small shaped articles 
throughout which the entire done is distributed arc suit- 
able as implants for shorter release tines. As a result 
10 of the substantially larger surface area which a Urge n.n 
bar- of medicinal carriers liny* in r.ohp.-,Uu, ulll, n 
single shaped piece, t& releer* is More rapid, suc.ll 
partfclea wtvich e a«. j| . prepared by c br,„i : r,«U or, of ;ab- 
lets.,and films are prc^rrcd, They 'tan be injc,t*d, 
15 after suspension, in o^ltaWc ucdiuu. Tiro particle ; ,i, 0 
should not exceed a pedicular v»luo h-,< , 0IU I it. adv *n- 
tngeously in the ronae|#roo 0.1 to 2(»0 

Physioloolcnl^iine solution in which for 
example, 1% of hydroxyi#opyiinsrtliy led lulosr -Mcthocol R 
20 E5>, CarboxynethylcelWUse '-(oianoso " ?U> or polyethy- 
lene glycol sorbltnr, nonostoarate (Yvacn * 20) is dis- 
solved can be used for suspension and injection of the 
Particles. 

Regulatory peptides are endogenous peptides which 
25 have a physiological action, they are also called peptide 
hormones, which, depending on the site of synthesis or 
release, are classified into, for exa-r-ple, peptide nor-., 
".ones of the hypothalamus, of the pituitary gland, of the 
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*"* I i ho gastrin-rc leasing peptide, n.ot I U.n, neut roteny in,. 

20 subflance P, snuvooin, c^rtU'oUherf urotensin 3 onri 
II, angiotensin 3 *nd II, bradykinin, cort i cot top in, 
enccphaUns, dynorphin, dermophin, casornorhi nc, gastrin, 
cholecynlokin, cerulein, thyoius factors; i ntorf erons, 
insulin, growth hormone and prolactin. 
25 The highly active analogs of gonariolibcrin, such 

as, for example, Ct'-Ser(3u t ) 6 3{jonadoliberin-C1-9)no.na- 
pept ide-ethy lamide <buscrelin, Drugs of the Future 4, 
1979, pages 175-77, 8, 1933, page 254), CD-Trp 6 : 



gastrointestinal tract or of the thyroid gland. This 
classification is inappropriate today, since it is known 
that the so-called peptide hormones are not produced only 
at one site in the body and, in addition to their endo- 
5 crine mode of action, can aleo act in a paracrine or 
neurocrine manner. 

Classification of these peptides accordion to 
indications is also inappropriate',, since thoy c;»n develop 
the moot diverse therapeutic activities, depending on the 



• 

• • • 

• • 10 cite of action and the do**. 



. C x u mp I e r of r op r e s e n t ;i t i v f* r e o u I. <*t l o r y p < j p l \ d c u 
which the inplar.ts according to the invention Cc*n cnni;*iri 
er e o>.y toe i n, vasopress jfji, thy rol i be r I n t ho anorev irvu I c 
pc-pt'i.dn, gun a do I iber i n, 3^a Ic i ton i n, .pr.r.st h or none i h r 
15 apiderne-l growt.h ■ factor^ secret in the var.oi;ctiv? ini.es- 

ff fl * t'^ 

tinal peptide, somatoliberin the gats t r i n- i nl. i bi t i n; ; or 
• •• »i| 



g I u c o s o ~ d c p e n c! «: 1 1 L i nsu I £pot ropi c pept i dc, ,g lucaror. t lie 



pancreat i c opasrao ly t i c p^pl ide, soHrttostat.i.n, bonlx. vin 



• « • 
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gonadoliberin (Drugs of the Future 3, 1978/ pages 645- 
646) , CD-Trp 6 3gonadoliberin(1 ~9)-nonapept i de-ethy lani de 
(Drugs of the Future 7, 1982, pages 637-642), CC>~Leu 6 ] 
gonadoliberin(1-9)-nonapept ide~ethy lainide (Drugs of the 

5 Future 7/ 1982, pages 882-886), CD-Ser(Dti t ) 6 , AzaOly 10 ^ 
gonadoliberin (Drugs of the Future !5, 1900, pages 191-192; 
1, 1983, pages 364-365), CD~Trp 6 , H~MoLou 7 D gonadoliberin- 
(1-9)~nonapeptidc— ethylantidc (Drugs, of the Future 8, 1985, 
pages 347-350), CD^-ami noadipi c acid £-tert .-buty t 
•:*•*: 10 ester^D gonadoUbcr1n-(1-9)-nbna|icptide-o.lhyU.ni<cii- (Ct-mon 
! * .* Of fenUgungsschrif t 3,020,941), U-Ly s(Boc) A :i fionado liber i ir 

(1~9>-nonapcptido-ethyltnrnde (Gorman Patent 2 y 438,350) , 

CD-3-(2 / 4,6-tri'Mothylph^f»>t)-AUi 6 3 gonndoUtvcrin and 

• i ft 

•••• CD-3-C2-naphthyL>"AU°3:^oonadoUborin (J . Red* Chei... kS, 

m mm ^ ..^ — 

15 1982, vpages 795-801), a*|e of particular. ir..po.rl.-iiucv 

In a high dosage, these peptides reduce the 

I' . 
plasna. levels of Lutrop|n and fotlitropin and. hence those 

of the gonadal steroid^testostorcne end estradiol. 

These derivatives can therefore be used for hornone- 

20 dependent tumors, such as, for example, care 1 norad of ti;Q 

prostate or of the breast, and also for endometriosis and 

pubertas preacox in children. Continuous uniform release 

of the active compound is particularly important for this 

therapy. With the formulation according to the invention, 

25 the necessary amount of the active compound, which would 

otherwise have to be administered parcntoralty or intra- 

nasally 2-3 times daily, can be released for weeks or 

wonths with a single administration. Use on older persons 
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and children is thus particularly safe from administra- 
tion errors (compliance),, 

Another important ueo of the formulation according 
to the invention 1* the protracted release of tonatostttln 
5 and somatostatin analog, which con be used in all eaten 
where somatos t at in infusHns exhibit an advsr.tfc&cowsi 
effect; for example foi hcKoi-rli;>ges of tjie gc-st roir.t es~' 

■ 

••j tinal tract, for gastric uliers, for t h r • I re.-. U;cr.l cf 

tumors which produce hornont-s which can be i ni. ibi tcti Ly 
10 sornatosUlin, such as, for ectopic.-, for Zo 1 1 inger-El I i 'ton 
syndrome or Vcrn«r-Korr i s on syndrome, or for tuner:- which 
product* insulin or 'olui:.iV#n, for huraoni- c'^per.ticn I lur.ors*, 
if th». . corrv H ..c>.iriii M j |,yii^.r, tf £ Cnl , bv inhibited ly vui.iftto» 
staling for certain t yntlfof I eukeni *, for We.tofcot 1 s;r tils- 

fone levelx which con be inhibi- 
ted byeonttoMaUr., pucgjrs;. for excnpU, rh,>uactr»id 
arthritis, where the pU%a insulin und (irowHi liori.»n» 
arc too hirjh, for. acrcMv^f ly.ar |.sc»r i a * i c, f or Dihl.c te«. 
mcllitus .(inhibition cf 8 |ucogon>, for chondrosarcoma *r.d 
20 for states of bhock. 

Highly active analogs of sonatos t« t i r, are con- 
pounds in which, for example, Trp fi is replaced by D-Trp cr 
5-r-0-Trp, cr shortened cyclic coiepour.ds, such as, for 
exarapte, 

25 'lipo-Pht-D-Trp-LyB-Thp-PhcJ 



« • • 



(Nature 292, page 55) or 
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H-D-Pho-Cyo-Phe-D-Trp-Lyfl-Thr-iya-Thr-ol 

V 

(Mfe 8ci . 31., 1982, pages 1,133-1,140). 

Therapy of upper gastrointestinal hemorrhages with 
secretin infusions can also bo simplified by the now. 
galenical formulation, 

The rotio of active compound to carrier material 
5 can very within wide limits. Since the peptides are 
administered In low dosao.es, the amount of carrier mate- 
rial, in tho Implants is relatively high (for exompU 
100 ; 1 to 10,000 : 1). 

Example 1 : | 

& • 
10 •" 2 ' 5 A of PUB werj| 'moistened, with a methanol i c 

solution containing 2.B7^>g of busereHn *cet*le (cor- 

•in 

responding to 2.5 no of |isertl1n) and mi xed : -thorough l>< . 
Tho noist material was d|led In vacuo, with ;shak1 no. The 
procedure was repeated s§>erel times with p«*« methanol, 
15 Tho dry mixture was pressed to tablets (Implants) i/djjh- 
ing 50 ns and containing 50 ug of busereHn, 
Exaw ple_2{ 

2.675 nig of busereHn acctPte (corresponding to 
2.5 «ng of busereHn) were dissolved In 30 ml of methanol, 
20 and 2.5 g of PH8 were dissolved 1n 70 ml of chloroform. 
The two solutions were combined and subjected to spray- 
drying. A flaky powder was obtained, from which tablets 
weighing 50 nig and containing. 50 ug of busereHn were 
pressed. 
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Example 3 t 

The pressed piecos prepared under Example 1 or 2 
were mlcronized. The resulting particles were divided 
Into particle size ranges up to about 200 /jm by sieving* 
5 The fractions were suspended 1n physiological saline solu** 
tlon with 1% of cerboxymethylcfillulosc in a concentration 
of 50 mg/ml for Injection, 
E xample 4 : 

2,5 g of PHD were dissolved 1n 25 g of chloroform. 
10 287.5 wg of buoereUn aeetnt a (cor recpondl ng to 250 mg of 

buoarclin) were suspended 1n this colutlon. The suspen- 

■ * 

slon was poured Into a Pe\tr1 dish. The solvent way 
allowed to evaporate, slowly.. A film was formed, and 
divided Into flakes 1 cw|f1.n dze, containing tibout 5 wg . 
15 of bucerelin. ^. 

. Biologica l tes ting of. th ^ f or ifl u J,at Ions on ra t s 

Two Implantation Materials of PHD and a copolymer 
of lactic add and glycot/ic add (PLG) of Identical 

20 weight and size which had been prepared analogously to 
Example 1 were Investigated* The Materials wore tested 
on adult rats weighing 400 g, the amount of peptide 
released each day being determined by pharmacokinetic 
detection by means of specific radioimmunoassay. In the 

25 case of the PHB implant, a release of 0.203 + 0.038 ng of 
buserelin per day was found. In contrast, a release of 
1 .075 * 0.029 no of buserelln/day found for the PLC 
implant. The total -duration of the release of the peptide 



wai catcutetod tfM the cumulative rat.« of reUeat. It 
ia 221 i Z9 daya for tht PM9 1 inp Lartt and 46.5 t 1.2 
for tha PLC implant. Tha PHB implant material U thua 
conaiderably more auitable for Un 8 -tcrM release of pep- 
5 tide, than the copolymer of lactic add and glycollc 
acid (50:50) used for comparison. 
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THE CLAIMS DEFINING THE INVENT ION ARE AS FOLLOWS i 

1, An Implant eontalMno a rtoutatory p«pt<d« or on* 
ef Hi malogi aa tha active compound and naturally 
occurring -pely-PM-S-hydroxybutyrlc add of tho formula 

HO- CH- CH 2 ^ CO- ( 0- Cll- CH 2 - CO- > n O~ pi- C!l 2 - COOH 
•CH 3 0H 3 1 CH 3 

•/ram 4o 
in which n represent* a nuPibgr /b s l wsu n SOOy^+H^ZS/OOO, at, 

the biologically degradable terrier*. 

2, Implant claimed 1n claim 1, which contMns 
< buserel InCacetete) as ifte active compound* 

3, A process for fclfc. pr eparnt 1 on o f an .1 tup I ant an 

: 'M ■' 

claimed, in claim 1/ wh1$lv "comprises 

1. dissolving th* active compound 1n a low-notocuUr 
alcohol which has 1 t;b. 4. carbon atom* ond Is optionally- 
substituted by up tojjS fluorine atoms or in viator or in 

« ■ ■ ■ 

a mixture of theae tijo . sol vent s, Mixing the solution 
with the poly-D-(-)-3-hydroxybutyr1 c acid, drying the 
moist material and pressing the product, or 

2. dissolving the poly-D(->-3-hydroxybutyr1c acid in a 
halogenated aliphatic C-j-C^hydrocorbon, mixing the 
solution with b solution of the active compound in a 
low-molecular alcohol which has 1 to A carbon atoms and 
is optionally substituted by up to 3 fluorine atoms, 
subjecting the resulting solution to spray-drying end 
pressing the dried material, or 

S» dissolving the poly-D(-)-3«hydroxybutyric acid in 



• halogenatad aliphatic C^-C^-hydrocarbon, 
impending tht active compound In thii tolution, 
pouring tht tuipanftion onto a tuitablt tubitrate, 
tvaporating off tht lotvtnt and/ 1f appropriate, 
di vicHnfl up tht resulting film into pieces of suitable 
t1zt. 

Tht proems a* claimed In clcia 3, wherein the 
praised piece op filft it comMnuted In a further ttep and 
suspended 1n a solvent suitable for Injection purposes. 
5. The process as claimed in cUifi 3, wherein the 

active compound is dissolved In methanol. 
4. The process at e ( iai«ed in elaiu 3, wherein the 

carrier substance is dissolved in chloroform.. 
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